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body made of aluminium with at least one tinned zone for
soldering to an electronic card and at least one non-tinned
zone for connection to a current output terminal of the accu-
mulator. The electrical terminal has a limited space require-
ment; welds well onto an accumulator container made of
aluminium and allows easy assembly with an electronic card
by soldering without risk of migration of tin which could
cause a short circuit.
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ELECTRICAL TERMINAL FOR SEALED
ACCUMULATOR

BACKGROUND OF THE INVENTION

The present invention relates to an electrical terminal for a
sealed accumulator.

The mvention relates to any type of sealed accumulator, in
particular accumulators of the nickel-cadmium, mickel-metal
hydride and lithtum-1on type. These accumulators can be of a
cylindrical format, a rectangular format (also known as pris-
matic) or semi-prismatic (oblong shape)

A sealed accumulator or sealed electrochemical generator
(as these two terms are equivalent, the term accumulator will
be used 1n this description) comprises, in a manner known per
se, an electrochemical bundle comprising alternating positive
and negative electrodes framing separators impregnated with
clectrolyte; this electrochemical bundle constitutes the core
of the accumulator. Typically, each electrode 1s made up of a
metal current collector, also called a strip, supporting the
clectrochemically active material on at least one of its faces.
Each electrode 1s electrically connected to a current output
which ensures electrical continuity between the electrode and
the external application with which the accumulator 1s asso-
ciated. The bundle of electrodes 1s arranged 1n a container
which 1s sealed tight by a cover; the cover can support current
output terminals of both polarities. A first current output
terminal, for example the positive terminal, 1s generally
welded onto the cover. A second current output terminal, for
example the negative terminal, passes through the cover; 1t 1s
generally fixed to the latter by crimping and seals electrically
insulate the negative current output terminal from the cover.
Electrical terminals are then connected to the current output
terminals for connection to an external application; an elec-
tronic card 1s also typically connected to the electrical termi-
nals of the accumulator in order to control the operation of the
accumulator.

Various solutions exist 1n the state of the art for connecting
clectrical terminals to the positive and negative output termi-
nals of the accumulator and to an electronic card.

For example, the electrical terminals can be made of nickel
or nickel-plated steel; they are electrically welded onto the
accumulator, by laser or ultrasound, and soldered onto an
clectronic card. This 1s for example the case with the accu-
mulators sold by the Applicant company under the reference
MP176065HD 1n particular (nickel terminal electrically
welded onto the accumulator and soldered onto the electronic
card). Nickel 1s however a high-resistivity matenal; the ter-
minals therefore have to be bulky in order to allow the passage
of high currents, 1n particular for high-power applications
(telecom, automobile). Such terminals therefore occupy a
significant amount of space, are heavy and a long time 1s
needed for soldering onto the electronic card as the terminals
take time to heat up. Moreover, soldering a nickel terminal to
an electronic card can cause tin to run along the terminal and
cause a short circuit between the current output terminal to
which the terminal 1s welded and the other polarity. This
phenomenon will be explained more 1n detail with reference
to FIG. 5 by comparison with the invention.

The nickel terminals can also be designed to be screwed or
clectrically welded onto an electronic card.

Copper terminals also exist, but copper 1s more difficult to
laser-weld to the accumulator and welds very poorly by elec-
tric welding. Moreover, the soldering of a copper terminal to
an electronic card can also cause tin to run as in the case of a
nickel terminal.
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Moreover, for reasons of weight and raw material costs, it
1s sought to produce accumulator containers from aluminium
rather than stainless steel. Aluminium has better thermal dis-
sipation and better electrical conductivity; 1t 1s also lighter
and less expensive per umt of weight than stainless steel.

However, nickel terminals weld poorly to an aluminium
container because of the great thickness of nickel to be used
for conducting the power; the laser weld 1s then “brittle”. It
would then be possible to use electrical terminals of alu-
minium, which would weld well to the aluminium container;
but such terminals cannot be electrically welded onto the
clectronic card as aluminium 1s too good an electrical con-
ductor which interferes with the welding. These aluminium
clectrical terminals can also not be soldered onto the elec-
tronic card as such, because tin and aluminium repel each
other.

For example, the Lithium-ion accumulators sold by the
Applicant company under the reference VL7P have screw
terminals for connection to each other and/or for connection
to an electronic card. They are made of aluminium 1050 1n the
case ol the positive terminal (laser-welded onto the alu-
minium case) and nickel-plated copper 1n the case of the
negative terminal (crimped onto the case).

Soldering the electrical terminals to the electronic card 1s
advantageous for use on an industrial scale as the stability of
the electric contact 1s ensured over time.

A need therefore exists for electrical accumulator termi-
nals with a reduced space requirement, which can be easily
welded onto the current output terminals and which can be
soldered onto an electronic card without risk of a short circuit.

SUMMARY OF THE INVENTION

For this purpose, the invention proposes to use an alu-
minium terminal with a zone which has received a tinning-
type surface treatment 1n order to allow soldering onto an
electronic card.

The mvention relates more particularly to an electrical
terminal for a sealed accumulator comprising a single-piece
body made of alumimium with at least one tinned zone for
soldering onto an electronic card and at least one non-tinned
zone for connection to a current output terminal of the accu-
mulator.

According to an embodiment, the terminal comprises a
bent zone, the tinned zone extending substantially at 90° from
a non-tinned zone. According to an embodiment, the bent
zone 1s not tinned.

According to an embodiment, the tinned zone extends over
cach face of the single-piece body.

According to an embodiment, the tinned zone has an aper-
ture allowing a passage of tin on both sides of the single-piece

body during the soldering.

According to an embodiment, the tinned zone has a shoul-
der suitable for recerving and supporting the electronic card.

According to an embodiment, the non-tinned zone 1nte-
grates a circuit breaker element. According to an embodi-
ment, the non-tinned zone comprises a connection to an inter-
mediate terminal of the accumulator, a connection to a current
output terminal of the accumulator, a connection piece
extending between the intermediate terminal and the current
output terminal, and at least one weak point of the connection
piece.

The invention also relates to a sealed accumulator compris-
ng:

a container comprising positive and negative current output

terminals,
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a first electrical terminal according to the invention, a zone
made of aluminium being electrically connected to a
current output terminal of a first polarity,

a second electrical terminal according to the invention, a
zone made of aluminium being electrically connected to
a current output terminal of a second polarity,

an electronic card soldered onto the tinned zone of the first
clectrical terminal and onto the tinned zone of the sec-
ond electrical terminal.

According to an embodiment, the container 1s made of

aluminium.

According to an embodiment, the aluminium zone of at

least one terminal 1s welded onto a current output terminal.

The 1nvention also relates to a method for assembly of an

clectronic card with a sealed accumulator according to the
invention, comprising the stages of:

clectrically connecting the aluminium zone of the first
terminal to a current output terminal of a first polarity,

clectrically connecting the aluminium zone of the second
terminal to a current output terminal of a second polarity,

soldering the electronic card to the tinned zone of the first
clectrical terminal and to the tinned zone of the second
clectrical terminal.

According to an embodiment, at least one of the stages of

clectrically connecting the aluminium zone to the current
output terminal 1s made by laser welding.

BRIEF DESCRIPTION OF THE DRAWINGS

Other characteristics and advantages of the invention will
become apparent on reading the description which follows,
given by way ol example and with reference to the attached
figures which show:

FIG. 1, a perspective view of an electrical terminal accord-
ing to an embodiment of the invention;

FI1G. 2, a perspective view of an electrical terminal accord-
ing to another embodiment of the invention;

FIG. 3, a cross-section of the terminals according to the
invention welded onto the terminals of an accumulator:

FIG. 4, a diagrammatic view of a detail of a terminal
according to the invention welded onto the terminal of an
accumulator:;

FIG. 5, a diagrammatic view of a detail of a terminal
according to the prior art welded onto the terminal of an
accumulator;

FIG. 6, a perspective view of an electronic card soldered
onto the terminals of an accumulator according to the mven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

The invention relates to electrical terminals for a sealed
accumulator.

According to the mvention, an electrical terminal com-
prises a single-piece body made of aluminium. It 1s thus
possible to produce terminals which have smaller dimensions
and are lighter compared with nickel terminals. In fact, alu-
mimum has very good electrical conductivity—approxi-
mately three times that of nickel-—and allows high currents to
pass through a small section.

The terminal according to the invention has a tinned zone,
which allows effective soldering onto an electronic card, and
a non-tinned zone, 1.¢. made of pure aluminium so that the
terminal can be effectively connected to a current output
terminal and 1n particular be laser-welded onto a container
made of aluminium.
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Within the framework of the invention, a distinction 1s
made between soldering and welding. Soldering involves
assembling metal pieces using a filler alloy 1n the liquid state,
generally tin, which has a melting point below that of the
pieces which it 1s desired to join, generally comprised
between 280° C. and 310° C. Durning soldering, the pieces to
be assembled do not fuse together to form the joint between
the pieces. Soldering 1s 1n particular used when the quantity of
metallic material on one of the pieces to be assembled 1s
limited, which 1s the case with an electronic card. By contrast,
welding mvolves assembling two pieces by melting their
edges; the pieces to be assembled therefore fuse together to
form the joint, the quantity of metallic material must therefore
be adequate.

The mvention will now be described with reference to a
first embodiment 1llustrated 1n FIG. 1. The electrical terminal
of FIG. 1 1s particularly suitable for a connection to the
container forming the positive terminal of the accumulator;
but 1t 1s understood that the terminal illustrated 1n this FIG. 1
could also be connected to an output terminal of positive or
negative current passing through the container of the accu-
mulator.

The electrical terminal of FIG. 1 comprises a single-piece
body substantially bent at 90°. At least one zone of the single-
piece body 1s tinned 36 and at least one other zone of the
single-piece body 1s made of pure aluminium 26, for example
aluminium 1050. The single-piece body can be delivered to
the accumulator manufacturer with the bent shape and with
the surface treatment forming the tinned zone. The tinned
zone 36 can be constituted by a tin-type surface coating with
a thickness of 10 um for a single-piece body with a thickness
of approximately 0.6 mm.

The alumimium zone 26 (1.¢. a zone not tinned) 1s intended
to be electrically connected to a current output terminal of an
accumulator. For example, strips 25 can extend on each edge
of the aluminium zone 26. These strips 25, made of pure
aluminium, serve as a line for welding the terminal to the
cover of the accumulator container if the latter 1s made of
aluminium. It 1s also possible to envisage the laser welding of
an aluminium terminal according to the invention to an accu-
mulator container made of stainless steel or nickel-plated
steel.

The tinned zone 36 extends substantially at 90° from the
aluminium zone 26 intended to be welded onto the current
output terminal of the accumulator. The bent zone 35 forms
part of the pure aluminium zone, 1.¢. 1s not tinned. The bent
zone 35 thus constitutes a soldering stop zone as explained
with reference to FIGS. 4 and 5.

The tinned zone 36 1s situated on each face of the single-
piece body and an aperture 33 allows a passage of tin on both
sides of the single-piece body during soldering. An electronic
card can thus be attached onto the tinned zone and electrically
connected to the terminal by soldering as explained with
reference to FIG. 4. FIG. 1 also shows a shoulder 31 on the
tinned zone 36. This shoulder 31 makes it possible to receive
and support the electronic card before the soldering opera-
tion.

FIG. 2 1llustrates another embodiment of an electrical ter-
minal according to the mvention. The terminal of FIG. 2 1s
particularly suitable for a connection to the mternal/external
negative terminal of the accumulator, the terminal of FIG. 2
has an integral circuit breaker.

As 1n FIG. 1, the electrical terminal of FIG. 2 comprises a
single-piece bent body with a tinned zone 37 and a pure
aluminium zone 27; the tinned zone 37 extends substantially
at 90° from the aluminium zone 27 intended to be welded onto
a current output terminal of the accumulator and the bent zone
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35 also forms part of the pure aluminium zone, 1.e. 1s not
tinned. As in FIG. 1, an aperture 33 1s provided 1n the tinned
zone 37 for a passage of tin on each side of the single-piece
body during soldering and a shoulder 31 makes 1t possible to
receive and support the electronic card before the soldering
operation.

FIG. 2 also shows an element with a circuit breaker inte-
grated into the single-piece body 1n the pure aluminium zone,
1.€. 1n the zone connected to the current output terminal of the
accumulator.

In fact, an accumulator 1s generally designed to operate
under so-called nominal conditions, 1.¢. within given tem-
perature, current and pressure ranges. The use of a sealed
accumulator outside nominal conditions, such as for example
an accidental overload, a short circuit, a temperature greater
than the maximum operating temperature, etc. creates a risk
of explosion.

Safety devices do exist. For example, from the document
EP-A-1 705 735 a safety device for a sealed accumulator 1s
known, comprising a connection piece extending above the
cover of the container and suitable for conducting an electric
current between an electrode of one polarity and 1ts current
output terminal and a membrane electrically mnsulated from
the connection piece and suitable for being deformed under
the effect of an excessive pressure in the container, the defor-
mation of the membrane being suitable for breaking the con-
nection piece.

FIG. 3 shows 1n longitudinal cross-section the top of a
sealed prismatic lithium-1on accumulator equipped with such
a safety device and its two tinned aluminium terminals.

The accumulator of FIG. 3 comprises a container with a
cover 5 which supports the output current terminals 6 and 7.
The positive terminal 6 1s welded onto the cover and the
negative terminal 7 passes through the cover. A seal 8 elec-
trically 1nsulates the negative current output terminal 7 from
the cover. An intermediate terminal 7' 1s provided with an
clectrical insulation seal 8'. A circuit breaker device 1is
arranged between the imtermediate terminal 7' and the nega-
tive current output terminal 7.

The circuit breaker comprises an electrically conductive
connection piece 10 and a membrane 20 suitable for being
deformed and breaking the connection piece 10 1n order to
interrupt the passage of the current in an irreversible manner.
An msulating layer 9 1s provided between the membrane 20
and the connection piece 10.

According to the invention, the electrical terminal of FIG.
2 can integrate the connection piece 10 of the circuit breaker
clement of the safety device of the accumulator. The connec-
tion piece 10 has the general shape of a rigid rectangular plate
connecting a connection zone 27 mtended to be connected to
the negative current output terminal and a connection zone 27"
intended to be connected to the intermediate terminal passing
through the cover of the container. These connection zones
277, 27" can be fixed to the termuinals 7, 7' by riveting or laser
welding. The connection piece 10 1s formed 1n the aluminium
zone of the terminal according to the invention; 1t has two
weak points 11 which allow the connection piece to break
under the force of the deformed membrane 20. The alu-
mimum has mechanical characteristics which promote a
clean break under the pressure effect of the membrane 20. In
order to prevent any risk of deterioration of the circuit
breaker, a protection cap 50 can cover the connection piece, in
particular the weak points 11.

The electrical terminal according to the invention, whether
this 1s the embodiment of FIG. 1 or of FIG. 2 with circuit
breaker, 1s soldered to an electronic card. The two electrical
terminals are of substantially identical thickness 1n order to be
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6

soldered with the same parameters. FIG. 4 diagrammatically
1llustrates the soldering of the electrical terminal according to
the invention to an electronic card and FIG. 5 diagrammati-
cally 1llustrates the soldering of a nickel or copper electrical
terminal to an electronic card. FIG. 3 1s not according to the
invention. FIGS. 4 and 5 thus show the cover S of the con-
tamer of the accumulator—with positive polarity for
example—and an internal/external current output terminal
7—with negative polarity for example. FIGS. 4 and 5 also
show an electronic card 100 and the tin solder 40 constituting,
the metal supplied for the soldering operation.

The terminal according to the invention (FIG. 4) has an
aluminium zone 26 connected to the current output terminal
7, by welding or riveting for example, and a tinned zone 36
extending substantially perpendicular to the plane of the
cover 5 and of the card 100. The solder 40 1s introduced at the
tinned zone 36 of the terminal and spreads out on each side of
the single-piece body through the aperture 33. The solder 40
does not however flow towards the cover 3 because the bent
zone 35 constitutes a soldering stop zone. In fact, the bent
zone 35 1s made of aluminium and aluminium 1s repellent to
tin. The risks of a short circuit between the terminals of
opposite polarities with the solder 40 are thus reduced. In fact
in FIG. 5 it can be seen that 11 the terminal 1s made of nickel
or copper or any other material which does not repel tin, the
solder 40 can tlow along the branch of the terminal which 1s
soldered to the card 100 and produce a short circuit with the
cover 3 of the opposite polarity.

The mvention thus makes 1t possible to assemble an elec-
tronic card 100 with an accumulator by soldering the card
above the cover 5 of the container 2 as 1llustrated in FIG. 6. A
simple and reliable assembly can be produced. In particular,
the aluminium zone of a first terminal 1s electrically con-
nected to a current output terminal of a first polarity, the
aluminium zone of the second terminal 1s electrically con-
nected to the current output terminal of the other polarity, and
the electronic card 1s snapped 1n then soldered onto the tinned
zones of the first and second electrical terminals. Moreover, 1
the accumulator container 2 1s made of aluminium, for the
reasons of cost and of weight mentioned previously, the elec-
trical terminal connected to the cover 5 of the container can be
welded easily and effectively.

The embodiments described 1n detail above and the figures
must be considered as having been presented as 1llustrations
and not restrictively; the invention 1s not intended to be lim-
ited to the details provided here but can be modified while
remaining within the scope of the attached claims. In particu-
lar, the forms and dimensions of the electrical terminal can
vary 1n relation to what 1s represented 1n the figures without
the scope of the invention being exceeded.

The invention claimed 1s:

1. An electrical terminal for a sealed accumulator compris-
ing a single-piece body made of pure aluminium with at least
one tinned zone for soldering onto an electronic card and at
least one non-tinned zone for welding to a current output
terminal of the accumulator.

2. The electrical terminal according to claim 1, comprising
a bent zone, the tinned zone extending substantially at 90°
from a non-tinned zone.

3. The electrical terminal according to claim 2, wherein the
bent zone 1s not tinned.

4. The electrical terminal according to claim 1, wherein the
tinned zone extends over both sides of the single-piece body.

5. The electrical terminal according to claim 4, wherein the
tinned zone has an aperture allowing a passage of tin on both
sides of the single-piece body during soldering.
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6. The electrical terminal according to claim 1, wherein the
tinned zone has a shoulder suitable for recerving and support-
ing the electronic card.

7. The electrical terminal according to claim 1, wherein the
non-tinned zone has an integral circuit breaker element.

8. The electrical terminal according to claim 7, wherein the
non-tinned zone comprises:

a connection to an intermediate terminal of the accumula-

tor,

a connection to a current output terminal of the accumula-
tor,

a connection piece extending between the intermediate
terminal and the current output terminal,

at least one weak point formed on the connection piece.

9. A sealed accumulator comprising;:

a container comprising positive and negative current output
terminals,

a first electrical terminal comprising a single-piece body
made of aluminium with at least one tinned zone and at
least one non-tinned zone, said non-tinned zone being
clectrically connected to a current output terminal of a
first polarity,

a second electrical terminal comprising a single-piece
body made of aluminium with at least one tinned zone
and at least one non-tinned zone, said non-tinned zone
being electrically connected to a current output terminal
ol a second polarity,

an electronic card soldered onto the tinned zone of the first
clectrical terminal and onto the tinned zone of the sec-
ond electrical terminal.

10. The sealed accumulator according to claim 9, wherein

the container 1s made of aluminium.

11. The sealed accumulator according to claim 9, wherein
the aluminium zone of at least one terminal 1s welded onto a
current output terminal.

12. The sealed accumulator according to claim 9, wherein
the tinned zone of first electrical terminal has a first shoulder

8

and the tinned zone of second electrical terminal has a second
shoulder, the electronic card being soldered onto said first and
second shoulders.

13. The sealed accumulator according to claim 9, wherein

5 the non-tinned zone of second terminal comprises:
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a connection to an itermediate terminal of the accumula-
tor,

a connection to a current output terminal of the accumula-
tor,

a connection piece extending between the intermediate
terminal and the current output terminal,

at least one weak point formed on the connection piece.

14. A method for assembling an electronic card with a

sealed accumulator comprising:

a container comprising positive and negative current output
terminals,

a first electrical terminal comprising a single-piece body
made of aluminium with at least one tinned zone,

a second electrical terminal comprising a single-piece
body made of aluminium with at least one tinned zone
and at least one non-tinned zone,

comprising the stages of:

clectrically connecting the aluminium non-tinned zone of
the first terminal to a current output terminal of a first
polarity,

clectrically connecting the aluminium non-tinned zone of

the second terminal to a current output terminal of a
second polarity,

soldering the electronic card to the tinned zone of the first
electrical terminal and to the tinned zone of the second
electrical terminal.

15. The method according to claim 14, wherein at least one
ol the stages of electrically connecting the aluminium zone to

35 the current output terminal 1s made by laser welding.
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